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Inﬂuenza Polymerase Subunits Compatibility Between
Human H1 and H5 Viruses
O. Li ∗, L. Poon
The University of Hong Kong, Hong Kong, China
Inﬂuenza A virus belongs to the Orthomyxoviridae family
and remains to be medically important throughout cen-
turies. Recent emergency of avian H5 inﬂuenza in Southeast
Asia highlights the unpredictability of this pathogen. In par-
ticular, these incidences have raised serious concerns on the
possibility of the emergence of a new pandemic strains to
humans. In last two pandemics, beyond acquiring the gly-
coproteins as designated, the pandemic strains - H2N2 in
1957 and H3N2 in 1968 possessed also a polymerase subunit
from their avian counterparts. Whereas the properties of the
viral trimeric polymerase complex formed by polymerase
basic 2 (PB2), polymerase basic 1 (PB1), and polymerase
acid (PA) were suggested to play part in adaptation and
virulence of H5N1 in mammalian species (Gabriel et al.,
2005, Hatta et al., 2001, Salomon et al., 2006). Better
understandings on the compatibility between inﬂuenza poly-
merase subunits from different stains would therefore be
extremely important for inﬂuenza pandemic preparedness.
Recombinant viruses with single polymerase genes swapped
up between H1 and a H5 strain were generated by a plasmid-
based reverse genetics system (Hoffmann et al., 2002). All
studied polymerase recombinants were viable however with
a diverse phenotype and growth kinetics. The luciferase-
reporter based polymerase transcriptional activity analyses
and primer extension studies revealed that polymerase con-
stellations associated with their functions. Furthermore,
investigation on the virulence of these mutants in small ani-
mal is currently undergoing. Results from this study revealed
that the compatibility between avian and human viral poly-
merase subunits could be complex. This studied model might
allow elucidating the prerequisites for the reassortment of
polymerase genes from different strains. Further efforts will
be made to identify the cause of this alternated function,
which might help to identify the requirements for an avian
inﬂuenza polymerase in achieving an effective function in
mammalian species, which may help to predict the possi-
bility of an avian H5N1 viral polymerase to fully adapt in
humans.
doi:10.1016/j.ijid.2008.05.782
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A Pregnant Woman with Inﬂuenza A Encephalopathy in
Whom Inﬂuenza A/Hong Kong Virus (H3) Was Isolated from
Cerebrospinal Fluid: Case Report
S. Hakoda ∗, Y. Iwasaki, H. Shinya, S. Kiuchi
Departmant of Emergency Medicine, Kitano Hospital The
Tazuke Kofukai Medical Research Institute, Osaka, Japan
Background: Inﬂuenza A encephalopathy is rare in adults.
We report a case of a pregnant woman with inﬂuenza A
encephalopathy in whom the inﬂuenza A/Hong Kong virus
(H3) was isolated from cerebrospinal ﬂuid (CSF). Report
of a case: A 32-year-old pregnant woman presented with
inﬂuenza symptoms (elevated temperature of 102.2 ◦F and
a stiff neck) at 9 week’s gestation on the ﬁrst day. The
patient gradually developed a stiff neck and continued high
fever for 5 days. On admission to our hospital on the 5th
day, the patient was fully conscious, but extremely restless.
CSF was clear and colorless with a normal cell count and
normal protein and glucose levels. Iﬂuenza A/Hong Kong
virus (H3) was isolated from the CSF on the 5th day. The
serum inﬂuenza A virus (H3N2) hemagglutination inhibition
(HI) titer was remarkably elevated (HI = 4 on the 5th day;
HI = 128 on the 18th day). No abnormal ﬁnding was revealed
on magnetic resonance imaging of the brain. Electroen-
cephalography showed no abnormal wave. On the 14th day,
the patient’s level of consciousness deteriorated to a score
of 3 on the Glasgow Coma Scale. On the 17th day, she under-
went an abortion at 12 weeks’ gestation. On the 32nd day,
she had a secondary generaralized focal motor seizure in the
right hand. On the 63rd day, the patient’s level of conscious-
ness improved to a score of 6 on the Glasgow Coma Scale,
but did not improve further. It was not possible to wean
her from the respirator because her spontaneous respira-
tion was very weak. The patient’s general condition was a
persistent vegetative state, and she remained unresponsive
and speechless.
Conclusion: Inﬂuenza encephalopathy occurs in the acute
phase of inﬂuenza syndrome, and it is extremely rare for
the viruses to be isolated from the CSF of an adult. In this
case, the serum inﬂuenza A virus (H3N2) HI titer was remark-
ably elevated, and the inﬂuenza A/Hong Kong virus (H3) was
isolated from the CSF.
doi:10.1016/j.ijid.2008.05.783
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Role of the Cytokines and Chemokines in the Regulation
of Innate Immunity in Dengue Virus Infection
B. Sierra1, A.B. Perez1, K. Vogt2, G. García1, K. Schmolke2,
E. Aguirre1, M. Alvarez1, G. Kouri 1, H.D. Volk3, M.G.
Guzman1,∗
1 Institute for Tropical Medicine’Pedro Kouri’, Habana, Cuba
2 Institute for Medical Immunology, Berlin, Germany
3 Institute for Tropical Medicine, Berlin, Germany
Background: In contrast to other countries, characterized
by the co-circulation of several serotypes, Cuba represents
an special scenario, with a unique history of Dengue virus
epidemics, to perform studies that help to clarify the role
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of various cytokines and chemokines in the pathogenesis of
DHF.
Methods: Individuals from Havana city, with a history of
infection by D1 and D2 during the epidemics occurred in
Cuba in 1977 and 1981, respectively, were studied. PBMC
were isolated and ex vivo stimulated by infectious virus
particles for 24 hrs. Supernatant was then collected for mul-
tiplex ELISA analysis and RNA was prepared from cells for
real-time RT-PCR. The expression of the chemokines IL-8,
RANTES, MIP-1 alfa, MCP-1 y CCR-1, and the cytokines IFN
gamma, TGF beta, IL-10, IL-12p40, TNF alfa, IL-6, IL1 alfa
and IL-1 beta, and their levels in supernatants was exam-
ined.
Results: In this study we demonstrated the strong
inﬂammatory cell activation induced in peripheral blood
mononuclear cell after 24 culture with dengue virus through
the analysis of the gene expression and quantiﬁcation in
supernatant of IL6, IL-8, IL-1 beta, MIP-1 alfa, CCR1, MCP-1
and Rantes.
Conclusion: Given the fact that intensity of DV replication
during the early times of infection could determine clin-
ical outcomes, our results give insights about the impact
of DV infection on innate immunity, the earliest defense
against microbial infection, that also profoundly regulates
the adaptive T-B immune responses.
doi:10.1016/j.ijid.2008.05.784
46.004
Racial Variation in the Cytokines Production During
Dengue Infection
B. Sierra1, A.B. Perez1, G. García1, K. Vogt2, K. Schmolke2,
E. Aguirre3, F. Kern2, M. Alvarez3, H.D. Volk2, M.G.
Guzman4,∗
1 Institute for Tropical Medicine’Pedro Kouri’, Habana, Cuba
2 Institute for Medical Immunology, Berlin, Germany
3 Institute for Tropical Medicine, Havana, Cuba
4 Institute for Tropical Medicine Pedro Kouri, Havana, Cuba
Background: Cuban DHF/DSS outbreaks provided evi-
dences of the reduced risk of people of Negroid race for
DSS compared to Caucasoid people. These observations
about the Cuban dengue outbreaks have signiﬁcant epi-
demiological interest, as the differences in susceptibility
to DHF among racial groups in Cuba coincide with the
reported in African and Black Caribbean populations. In the
present study the IL-10, TGF beta, IFN gamma, and TNF alfa
cytokines production of Cuban donors previously infected
with dengue 1 and dengue 2 during the 1977 and 1981
epidemics, and belonging to different ethnic groups, was
examined.
Methods: PBMC were isolated and ex vivo stimulated by
infectious virus particles for 24hrs. Supernatant was then
collected for multiplex ELISA analysis and RNA was prepared
from cells for real-time RT-PCR.
Results: White people showed, contrary to Blacks, a
stronger and production of TNF alfa and IFN gamma,
cytokines that are related with the pathogenesis of the
dengue hemorrhagic fever.
Conclusion: The observed variation in the T cell response
according to ethnicity could be related to the immunopatho-
genesis of dengue hemorrhagic fever, and partially explain
the epidemiological evidence that Blacks were at lower risk
for the severest dengue clinical picture compared to Whites.
doi:10.1016/j.ijid.2008.05.785
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The Effects of Multiple Passaging Regimes on West Nile
Virus Genome and Infectability
S. Chiang1, M.L. Ng2,∗
1 Flavivirology Laboratory, Department of Microbiology,
National University of Singapore, Singapore, Singapore
2 Flavivirology Laboratory, Department of Microbiology,
National University of Singapore, Singapore Singapore, Sin-
gapore, Singapore
Background: The Flaviviridae family consists of several
medically important pathogens such as West Nile virus
(WNV), Dengue virus and Yellow Fever virus. Circulating WNV
strains in recent outbreaks has been slowly evolving accord-
ing to environmental pressure. Wewould like to decipher the
effects of passaging WNV through different hosts to deter-
mine genetic regions affecting for speciﬁc host tropism.
Methods: Cell culture adapted WNV Sarafend (C-WNV)
was passaged repeatedly either through suckling mice brain
(S-WNV) or a serially through suckling mice followed by
mosquito cell culture (SM-WNV). The resultant virus after
ten rounds was sequenced and tested for pathogenicity
effects on suckling mice, adult mice, and primary cell cul-
ture.
Results: This study found WN virus becoming more vir-
ulent after passaging in the suckling mouse-mosquito cell
culture line (SM-WNV) compared to the unpassaged virus.
The virus acquired a smaller plaque size, killed suckling
mice faster than suckling mouse passaged virus (S-WNV),
and could infect primary neuronal cells at a higher afﬁn-
ity and produced higher virus titers. Partial sequencing the
virus genome before and after the passaging experiments
pointed out regions of point mutations that occurred during
the adaptation process that could have led to the phenotypic
changes. We postulate that the serial passaging through two
different cell species mimicked natural virus life cycles and
in effect increased virus robustness. The virus was thus more
able to adapt to the host mice conditions.
Conclusion: This result could translate into a tool for WNV
drug targeting as we now recognise genetic areas where
mutations are more likely to occur for the efﬁcient adap-
tation of the virus to a new host. Molecules targeting these
sites would in effect hamper the virus from causing serious
disease or adapting to new species.
doi:10.1016/j.ijid.2008.05.786
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West Nile Virus Capsid and viral RNA interaction
Y.K. Cheong ∗, M.L. Ng
National University of Singapore, Singapore, Singapore
Background and Aim: The process of assembly of the West
Nile (WN) virus presents itself as an attractive anti-viral tar-
